Abstract: An experimental investigation was carried out to study the effect of hybrid fibers on the strength and behavior of High performance concrete beam column joints subjected to cyclic load. A total of 12 reinforced concrete beams column joints were casted and tested. Design mix of M25 is chosen which is widely used in residential. Crimped steel fibers and Glass fibers were used in hybrid form. From cube tests, the volume fraction of (i) crimped steel fibers 0.75% (ii) glass fibers viz. 0.33% gives best results. Addition of fibers in hybrid form improved many of the engineering properties such as the crack pattern, ultimate load and ductility factor of the composite. The combination of 0.75% volume fraction of steel fibers and 0.33% volume fraction of Glass fibers gave better performance with respect to energy dissipation capacity and stiffness degradation than the other combinations. This project proposed that beam column joint is the weak zone where failure occurs and crack pattern is linear form. To resist the cracks, different types of fibers in linear form are introduced in the joint and also to improve the ductility property in the weak zone of the Beam-Column joint.
INTRODUCTION
Concrete made from ordinary Portland cement is strong in compression but weak in tension and tends to be brittle. Recent Earthquakes Failures majorly happen by improper design of reinforced concrete structures with low ductility .This study is to increase Strength and ductility of structures depend mainly on proper detailing in beam column joints. The forces acting at the junction interrupt the shear strength of the member. Seismic force is a type of force in which horizontal and vertical forces whose magnitudes are very much higher in the adjacent beam columns. Ordinary Portland cement loses its tensile resistance after the formation of multiple cracks at the zone. To resist these types of cracks and to improve the strength and to make the structure more ductile in nature Hybrid mix of Fibers are added to resist Tensile resistance of cyclic loading. Beam column joint is the crucial zone in structural component. To transfers the loads from beam to column adequate stiffness and strength is provided. Formation of Plastic hinge is prevented in column which makes the entire structure collapse within fraction of time. To make the Beam column joint more ductile in nature closed hoop stirrups are provided in Transverse reinforcement for the entire Development length Reinforcing Bars was recommended in IS 13920:1993 with maximum of 150mm spacing. Diagonal reinforcement is provided in joint zone which transfer the compression loads to tensile zone.
This Study aims to provide information on the properties and applications of the more commonly available fibers and their uses to produce concrete with certain characteristics. A fiber is a small reinforcing material produced from various materials like steel, glass. A numerical parameter describing a fiber as its aspect ratio is defined as the fiber length, divided by fiber diameter [l/d].Typical aspect ratio [l/d] range from 30 to 150. Fibers of diameters are 0.25 to 0.76 mm for steel and 0.02 to 0.5 mm for other fibers. In this Study selection of Steel fiber of aspect ratio 60 and Glass fiber of aspect Ratio 100 is chosen. The plain concrete fails suddenly when the deflection corresponding to the ultimate flexural strength is increased, on the other hand fiber-reinforced concrete continue to sustain considerable loads even at deflections considerably in excess of the fracture deflection of the plain concrete.
N.Ganesan et. al has carried out an experimental programme to compare the behavior of high performance concrete (HPC) and steel fiber reinforced concrete (SFRHPC) beam -Column joints under cyclic loading. Liu, Cong et. al has investigated the seismic behaviour and failure modes of beam-column joint sub-assemblies reinforced with steel fibers to compare the performance of steel fiber reinforced Beam -Column joints were compared with that of conventional joints. Tang Jiuru et. al has studied about the behavior of beam-column joints that employ steel-fiber reinforced concrete (SFRC), under reversed cyclic loading. K.R.Bindhu et. al has investigated the effect of cross-inclined bars at the joint as confining reinforcement on the behaviour of exterior reinforced concrete beam-column connections subjected to earthquake loading.
RESEARCH SIGNIFICANCE
Reinforcement detailing is very difficult in the Beam-column Joint because of providing transverse reinforcement is getting congested compaction is not possible at that zones. This study is to increase tensile resistance of the exterior beam-column joints and to increase the strength of the joints.it is possible to achieve the high ductile behavior in the beam column joints by providing hybrid combination mix of steel and glass fibers. By providing hybrid fibers at these joints, it reduces the transverse reinforcement and prevents the congestion in reinforcement at the joints.
EXPERIMENTAL PROGRAMME 3.1 Materials

Steel Fiber reinforced concrete
Steel fiber reinforced concrete is a composite material which is made up from cement concrete mix and steel fibers as a reinforcing. The steel fibers, which are uniformly distributed in the cementations mix .This mix, have various volume fractions, geometries, orientations and material properties. It has been shown in the research that fibers with low volume fractions (<1%), in fiber reinforced concrete, have an insignificant effect on both the compressive and tensile strength. Steel Fiber of size (30mm with 0.5 Diameter) which have a Aspect ratio of 60.
Generally SFRC is very ductile and particularly well suited for structures which are required to exhibit:- High fatigue strength resistance to impact, blast and shock loads  Shrinkage control of concrete  Tensile strength, very high flexural, shear  Erosion and abrasion resistance to splitting  Temperature resistance, high thermal  Earth quake resistance The degree of improvement gained in any specific property exhibited by SFRC is dependent on a number of factors that include:-Concrete mix and its age  Steel fiber content, volume fraction  Fiber geometry, its aspect ratio (length to diameter ratio) and bond characteristics volume fraction.
Glass Fiber reinforced concrete
Glass fiber-reinforced concrete is (GFRC) basically a concrete composition which is composed of material like cement, sand, water, and admixtures, in which short length discrete glass fibers are dispersed. Glass Fiber of size (50mm with 0.2 Diameter) which have an aspect ratio of 100. Including fibers in the concrete can improve the tensile strength and impact strength of the material. GFRC has been used for a period of 30 years in several construction elements but at that time it was not so popular, mainly in non-structural ones, like facing panels (about 80% of the GRC production), used in piping for sanitation network systems, decorative nonrecoverable formwork, and other products. At the beginning age of the GFRC development, one of the most considerable problems was the durability of the glass fiber, which becomes more brittle with time, due to the alkalinity of the cement mortar. After some research, significant improvement have been made, and presently, the problem is practically solved with the new types of alkali-resistant (AR resistance) glass fibers and with mortar additives that prevent the processes that lead to the embrittlement of GFRC.
Mix Proportion
Normal Concrete Design of M25 is chosen with reference to IS 13920 which is normally used for Residential buildings. The Code prefers a Minimum grade of M20.Workability of the Concrete mix is kept constant at the compaction factor of 0.9.Mix proportions were maintained constant for all the mixes. However the Steel and Glass Fibers were added to the reinforced concrete to increase the tensile resistance in the beam column joint. 
Specimen Details
In this paper, twelve exterior beam column joints were cast and tested under cyclic loading. The dimensions and details of the reinforcement of the beam column joints are given in Figure 1 . figure 1 .
Figure 1 Details of Reinforcement
Testing
The Test Frame Setup of 20tonnes is arranged in order to apply cyclic load on the exterior beam column joint as Cantilever action. Specimens were testes after 28days of curing. Column is arrested at both top and bottom to provide lateral movements while applying loads. Top portion of column is arrested like hinges support by use of Load cell, bottom portion is arrested by steel casing arranged for the specimen size.
Axial Compressive load of 20% of axial capacity of the column is applied over the column to make stable. Beam is loaded with reverse cyclic loading through 200kN hydraulic jack connected to loading was increased; the loading was continued till the failure obtains at the joint. For every intervals of loading, the deflection at the beam is noted down by use of dial gauge having a least count of 0.01mm and 50mm travel. 
Behavior of the specimens:
The failure is first observed in beam column junction. Continuous increasing in load additional cracks on beam portion and propagation of some of the initial cracks. Failure of the cracks widened leading to the failure of the joint. Most of the cracks developed at the beam near the column. Hybrid mix concretes have more number of finer cracks was formed the hybrid combination of glass and steel fiber is used to control the cracks both micro and macro level. Glass fiber arrest the macro cracks and it control the formation of macro cracks, Steel fiber plays a role in restrict the widening of macro cracks and increase the energy absorption capacity of the member. 
Finite Element Analysis using Abaqus
RESULTS AND DISCUSSION
Load-Deflection behavior
It shows the typical load deflection plots of HFRC specimen tested under reversed cyclic loading. The load-deflection obtained for the joints was similar to that obtained for steel fiber reinforced concrete. The load deflection is drawn in graph for graphical representation by use of the load applied to the specimen to its deflection value. Using these envelopes the first crack load, energy absorption capacity and ductility factor for the specimens were obtained and listed. It can be observed from Fig. that in HFRC, the ultimate load and the corresponding deflection of specimens were increased as the hybrid fibre content increases. This could be attributed to the ability of these fibres in arresting the micro cracks as well as macro cracks. As and when micro cracks develop in the matrix, the glass fibres in the vicinity of such micro cracks will try to arrest these cracks and prevent further propagation. After the formation of cracks steel fibres intercept them and the bridging action of fibres reduces the widening of cracks. Also the cracks have to take a meandering path due to the interception of fibres which results in the demand of more energy for further propagation of cracks; this in turn increases the ultimate load. However, at higher percentages of glass fibre content, in fact, a reduction in strength has been found. 
Figure 5 Energy Absorption Graph
First Crack and Ultimate Load
First crack load and ultimate load of the specimens are given in Table. First crack load was determined from the envelop curve of the load deflection plot corresponding to the point at which the curve deviated from linearity. From the calculated values it can be observed that first crack load increased with increase in fiber content, which may be due to the increase in tensile strain carrying capacity of concrete in the neighborhood of fibers. The first crack load increased by 18% for GFRC and 31% for SFRC specimens. It has been found that addition of hybrid fibres increases first crack load by 37% and ultimate load by 62% for HFR0C specimen with 0.75% (55.5 kg/m3) steel fibres and 0.33% (24.4 kg/m3) glass fibres when compared to specimen without .Energy absorption capacity and displacement ductility The area under the load deflection curve indicates the energy absorption capacity. Energy absorption capacity was calculated and the values obtained are given in Table 2 . From the Table it can be seen that energy absorption capacity consistently increases and maximum for HFRC specimen with 0.75% (55.5 kg/m3) steel fibres and 0.33% (24.4 kg/m3) glass fibres, which is approximately 3 times higher than that of HPC joints. It is required that an earthquake resistant structure should be capable of deforming in a ductile manner when subjected to lateral loads in several cycles in the elastic range. Ductility of a structure is its ability to undergo deformation beyond the initial yield deformation, while still sustaining load. The ductility factor which is a measure of ductility of a structure is defined as the ratio of maximum deflection (d u ) to the deflection at yield (d y ). The ductility factors were calculated and the results obtained are given in Table. The details of the procedure adopted are described elsewhere [22] . The values in Table 2 and 3 shows that the fibers present in the mixtures influence the energy absorption capacity and ductility. Compared to HPC specimen the ductility factor is increased by 2.5 times.
CONCLUSION
The main aim of this paper is to determine load deflection characteristics, energy dissipation, ductility and stiffness degradation of hybrid fiber reinforced beam column joints subjected to reverse cyclic loading were investigated. 1) Hybrid mix Fiber shows the increase the first-crack Strength as well as better ductile in nature. Glass Fiber reduces the micro Cracks, where Metallic fiber of steel Reduce the macro cracks. 2) Expecting results of more than 3times the strength of Controlled mix specimen with 0.75% of steel fiber and 0.33% of glass fiber mixed with hybrid type in the junction. 3) This study deals possible to reduce the reinforcement in the beam-column joints for construction difficulties. 4) The comparison between the analytical with the experimental values there is no much difference between this deflection and loading values more or less same in both.
